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Various methods have been described for the treat-
ment of femoral shaft non-union, including plate
fixation with autogenous bone grafting and an
exchange reamed nail, but each technique has its
drawbacks.1,3,6 We describe here a unique techni-
que that employs the intramedullary gradual elon-
gation nail, and can provide good union and a
satisfactory leg length.Materials and methods
A 22-year-old man suffering from a femoral shaft
non-union in which treatment of the original frac-
ture with an intramedullary interlocking nail had
failed (Fig. 1A) was then treated as follows.
We chose to use a gradual elongation intrame-
dullary nail (Albizzia nail) consisting of a solid
rod that rotates and slides within an outer hollow
tube. An internal ratchet mechanism connects the* Corresponding author. Tel.: +81 88 633 7240;
ax: +81 88 633 0178.
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extended in a controlled manner from the cylinder.
The Albizzia nail also contained an active dynamiza-
tion system consisting of a bimodal spring that
allowed a shortening of the distance between the
proximal and distal screws to prevent potential
stress shielding.2
Before introducing the Albizzia nail, the proxi–
mal and distal sides of the pseudoarthrosis were
cut with an intramedullary saw7 to increase the
blood supply and promote callus formation. A per-
cutaneous osteotome was used to complete these
cuts.
The angular and rotational deformities were pre-
cisely corrected under fluoroscopy. After the Albiz-
zia nail had been inserted into the femur (Fig. 2A), a
waiting period of 10 days was required for callus
formation and subsequent to this gradual elongation
was begun.
For the elongation, ratcheting was accomplished
by holding the patient’s thigh and knee, rotating the
distal part of the femur from its neutral position to
208 internal rotation and returning to neutral. Dis-
traction of the femur was obtained by 15 ratchetings
per day (1 mm/day). While the distraction was pro-
ceeding, no weight-bearing ambulation was
required of the patient, but after the appropriate
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Figure 2 The non-union site was cut multiply with
an intramedullary saw and an Albizzia nail was inserted
from the proximal to the distal fragment (A). Twenty days
after the start of ratcheting, the right femur had been
lengthened by 20 mm (B). Both femurs became of equal
length.
Figure 1 Anteroposterior (A) and lateral (B) radiographs
of a 22-year-old male patient with a right femoral shaft
non-union showing angular and shortening deformity pre-
sent since closed intramedullary nailing and the use of
bioactive bone cement (arrow).lengthening, the patient was allowed partial weight
bearing. In this way, the desired lengthening of the
femur was accomplished by a 20 mm elongation 20
days after the start of ratcheting (Fig. 2B).
Five months after surgery, the patient returned
to his deskwork without any aid. After 3 years,
complete fracture union was achieved and all
devices were removed (Fig. 3); the patient had no
residual disability.Discussion
Once the surgical treatment of femoral shaft frac-
tures has failed, revision surgery faces many com-
plicated problems such as how to unite the fracture,
and corrections of the angular, rotational and short-
ening deformities.3,6
For many years, plate fixation with autogenous
cancellous bone grafting has been one of the mainsurgical options. This technique requires a large
surgical exposure of the fracture site and stripping
of the periosteum, which often causes delayed
union or deep infection. Other techniques, such
as Kuntscher’s closed intramedullary nail fixation,
are apt to cause a shortening of the operated leg.
External fixation carries risks of infection, nerve and
soft tissue irritation, and discomfort during treat-
ment.4,5 Some have emphasised the merit of one-
stage lengthening using a locked nailing technique
for distal femoral shaft non-unions associated with
shortening,8 but this method requires corticocan-
cellous bone grafting, which sometimes induces
pain around the donor site.
In using an Albizzia nail for the treatment of a
femoral shaft non-union, we expected that both
healing and limb lengthening would be better
achieved, without the need to prepare autogenous
bone grafts. An important factor in using the Albiz-
zia nail successfully is the location of the non-union
site, because, for secure fixation of the nail, the
non-union must be in the medial half of the rod. An
additional limitation of this method is pain provoked
during ratchetings, which is controllable by oral
analgesics. Despite these limitations, in the current
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Figure 3 Three years after surgery, all devices were
removed, and anteroposterior (A) and lateral (B) radio-
graphs showed complete bony union.case the lengthening was fully and successfully
achieved.Conclusion
The Albizzia nail method for the treatment of
femoral shaft non-union provides both good union
and the desired leg length.References
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